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Now rather extensive experimental data éout kinetics of
eledrochemica processes on the wpper eledrode in Cu'-
conducting solid eledrolytes are acumulated (1-3).
However, the interpretation of these resultsis
inconsistent.

The purpose of represented work isthe
potentiostatic investigation into kinetics of
eledrochemicd disolution and deposition on the
Cu/RbCu,Cl3l, interface

Potentiostatic transients of copper anodic
disolution at low potentials are typicd for formation and
growth of nuclel. Theinitial sites of such transients are
described by i O t" dependence, where n determines law
of formation and growth of nuclei (4). Isfound out that n
increase gproximately from 1 up to 2with increasing
potential. At anodic dissolution the two-dimensional
growth of nuclel ispossble only. Hence, at rather low
potentials and short times, the aurrent varies acording to
the law (4):

i= TIqN0V12t,

where q is the dissolving layer charge, Ny is the quantity
of the instantaneously formed nuclei and V isthe
advancerate of the dissolution front along the dectrode
surface Apparently, at higher potentials alongside with
the instantaneously formed nuclel arises new nuclei with
rate A and consequently the law of the current change
with the time aspires to square-law (4):

i = TV °A% [1]

The dependence of the aurrent on the time
beoomes lessexpressed with the patential increasing, and
at potentials more than 120mV this dependence generally
disappeas. Hence at potentials more than 120mV, the
copper anodic dislution is limited by sowed charge
transfer. Accordingly, current-voltage charaderistics
(CVC) at these potentialsis described by the known
equation:

In'—e:Inio+a%n 2]
1 expﬁ n
with the exchange current density i = 2.7 mA cm? and
anodic transfer coefficient a, = 0.45.

From potentiostatic transients of the opper
cahodic depasition it foll ows that the value of n, which
determines the law of the current change with the time,
makes 1.9+0.1. Hence, the copper depasition can be
determined by progressng formation and two-
dimensional growth of nuclei acordingto Eqg. [1] or
instantaneous formation and three-dimensional growth of
nuclei (4):

i =P v2v,mNt?, 3]
Mo

where V, isthe growth rate of needles and dendrites.

It is known, that the reversible and inert
eledrodes in solid eledrolytes behave identically at
cahodic depasition (5) and the growth of needles and
dendritesis observed at depasition (6). These fads guess,
that the depositi on of copper on copper happens acording
to Eg. [3] at instantaneous formation and three-
dimensional growth of nuclei, i.e. neadles and dendrites.

At formation and threedimensional growth of
nuclei and at the time tending to zero (4):

; _©p

i =—V3,

t-0 Mg 3
where p isthe density, myisthe aom massof copper and
V3 isthe growth rate of thicknessof the dedrode starting
shed. At rather lengthy times (4):

it Lo — i V2 .
Mo
From the potentiostatic transients of copper
cathodic deposition it follows that the aurrents iy =0 at

low poatentials. Hence, the dectrode thicknessis not
incremented, but the needles and dendrites intensively
grow on its surface These currents occur and are
incremented with the potential at potential increasing. V»
and V; for various patentials are cdculated. From these
cdculationsit follows that the growth rate of needles and
dendrites exceals gredely the growth rate of the deposit
thicknessat rather low patentials. The difference of rates
isreduced with increasing of the potential, they are dso
compared at potentials more than 80...100mV. Hence, at
these potentials and the higher ones, the needles and
dendrites pradicdly do not grow, and the thickness of the
starting shee isincreased.

The quantity of nuclel increases with potential
increasing (4). At some value of potential there will occur
astate, at which the further increasing of quantity of
nuclei will become impossble, since eab atom on the
eledrode surfacewill be anucleus. Therefore dislution
and depasition of copper should be limited by slow charge
transfer at potentials above indicated. Redly, the CVC of
copper deposition at potentials higher than 120mV is
described by Eq. [2] at i = 2.7 mA cm? and cathodic
transfer coefficient o, = 0.55.

Cathodic and anodic CVCs sgnificantly differ at
potentials below 100mV, i.e. their considerable
asymmetry isobserved. It is caused, apparently, by
various mechanisms of crystallization, since a anodic
disolution takes placetwo-dimensional growth of nuclei,
and at cathodic deposition - mainly three-dimensional
growth of needles and dendrites.
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